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Scientific Computing - definitions

 Computing facilities based on Parallel 
Architectures including: 

 Cluster systems, 
 Grid systems, 
 Supercomputers, 
 Scientific Clouds…
 Parallel Algorithm Design and Programming
 Parallel Computing Applications Development
 Scientific Computing architecture is a bridge 

for building modern virtualized computing 
systems



Importance of Scientific 
Computing for Research
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Scientific Computing is a fundamental enabler for
 research & innovation

A Role of Scientific Computing



Virtual Research 
Organizations



European Scientific Computing 
Eco-System



European HPC Development 
Actions



 RENAM - Coordinator
 Institute of Mathematics and Computer Science of 

Academy of Sciences of Moldova
 Faculty of Radioelectronics and Telecommuni-cations of 

Technical University of Moldova
 Institute of Geophysics and Seismology of ASM 
 State Hydrometeorological Service
 School of Public Health. State Medical and Pharmacy 

University of Moldova
 Institute of Applied Physics of ASM

Potential MD-Grid NGI extension
 State University of Moldova
 Institute of Ecology and Geography of ASM
 Academy of Economical Studies 
 Institute of Economy, Financing and Statistics of ASM 
 …
 The list is open for any others …. Welcome!

MD-Grid NGI Members



 MD-Grid NGI participates in strategic European Programs for the 
development of transnational grids and in initiatives for the 
completion of SEE eInfrastructures. The operation of the MD-Grid 
NGI implements the general EU policy on the development of 
national initiatives for the coordination of actions related to 
eInfrastructures and Grids.

 The integration of Grid actions (infrastructures, middleware and 
applications) with the broadband research and technology 
network into a standard e-Infrastructures system. Optimization of 
exploitation of advanced network resources and services, which 
can serve the new e-Science generation and will attract the 
greater users community of the Information Society to the mass 
adoption of advanced services provided by Grid architectures.

 Permanent development and administration of Grid sites 
infrastructure in Moldova

MD-Grid NGI Aims and Tasks
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European 
e-Infrastructure

European GRID Evolution



Goal:
 Long-term sustainability of grid infrastructures in 

Europe
 through establishment of a new federated model 

bringing together NGIs to build the EGIorganization

EGI Organization:
 Coordination and operation of a common multi-

national, multi-disciplinary Grid infrastructure 
 to enable and support international Grid-based 

collaboration,
 to provide support and added value to NGIs, 
 and to liaise with corresponding infrastructures 

outside Europe

European Grid Initiative



 Cloud Computing is currently at an early stage of 
adoption within higher education, and even more so 
within research computing. 

 Those who are using cloud facilities for research are 
typical for early adopters of any new technology –

  they have technical backgrounds, 

 they enjoy investigating new technologies, and 

 they are self-reliant problem solvers, and 

 they are mostly addressing “hard science” problems.

 At present, the vast majority of research computing 
use of Cloud Computing has been funded by Amazon

Clouds for Research - Current 
Situation



Enabling Clouds for eScience 
(ECEE)



Enabling Clouds for eScience 
(ECEE)



Enabling Clouds for eScience 
(ECEE)



 Two major areas have emerged as being currently 
unsuitable for migration to a cloud platform. 

 These are situations in which an extremely large amount 
of data needs to be processed/stored, and for large-scale 
fine-grained parallel jobs. 

1. Large-scale data handling and processing is 
currently likely to prove unaffordable due to 
charging models used by commercial cloud service 
vendors.

2. Fine-grained/tightly-coupled parallel processing 
for example using OpenMP or MPI is currently 
likely to suffer unacceptable performance 
overheads from virtualisation into a cloud.

Applicability of cloud technologies to 
research problems
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